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NOTES ON CLEANUP STANDARDS MEETING - 
DECEMBER 6, 1995 

The working group developing a site-wide groundwater strategy and cleanup standards for 
RFETS met on Wednesday, December 6,1995 The meeting was held in T893B at Rocky Flats 
The meeting was scheduled for the entire day and was mediated by personnel from Keystone 
CDPHE, EPA, DOE, Kaiser-Hill and RMRS representatives attended The attached agenda was 
loosely followed 

The table with surface water standards, 100 X MCLs and surface water PPRGs was handed out 
as previously requested In addition, CDPHE had revised their single text and faxed it out 
previously (attached) This text was discussed in detail 

Surficial Soil 
The CDPHE proposal action levels included more exposure pathways than were used to 
calculate the PPRGs Risk assessors checked these values and agreed to the new numbers 

The attached, 15 mretdyear radiation dose-based surficial soil proposal, which is based on EPA 
nationwide guidance, was presented (attached) This was immediately challenged by both EPA 
and CDPHE as it was two orders of magnitude higher than anything previously submitted The 
question was raised as to whether this issue should be elevated or if it could be resolved by the 
group CDPHE said that they would not buy off on dose-based numbers EPA said that action 
levels must be 10-4 to 10-6 risk based CDPHE told EPA that they must go to 10-6 unless there 
were mitigating reasons, but EPA disagreed DOE said that if an ARAR exists, DOE will be quick 
to adopt it 

As this proposal was a deviation from previous discussions, it was explained that this was not 
an attempt to spring thison the group EPA is checking with their HQ to see how soon this 
proposal will be promulgated DOE asked if these standards would be considered an ARAR 
EPA said that these would be considered, but need not be used However, EPA usually uses 
100 mrem, so 15 mrem is more conservative Both EPA and CDPHE said that due to insufficient 
time to review the proposal, this would be the first issue to be elevated 

Issue 1) Action Level for Rad Cleanup 
CDPHE would like to manage all risks above 10-6 to the appropriate receptor This need not be 
active remediation 

Single text section on Surface Soil - 5 2 B (non rad) Flexibility is built into the 10-6 values so that 
if individual parameters are managed to 10-6 , then even if the cumulative nsk exceeds 1o-S , this 
will be acceptable Emphasis is that risk will be managed 

Subsurface Soils 
Agreement was reached that the action level for volatile organics will be the values protective of 
groundwater at 1 OOx MCL 

The toxicity of air in animal burrows at these values was discussed Very limited data is 
available, however, while these data suggest that proposed values may not be protective of 
animals breathing air in burrows, no animals are currently in the areas in question CDPHE would 
like to designate a conservation oversight agency to conduct a case-by-case study of mammals 
vs remediation activities 

For all other analytes except volatile organic compounds, within the Industrial Area, construction 
worker PPRGs will be the action levels However, dose limits must be analyzed as was done 
with surficial soils 

The area under the cap is probably sufficiently managed, areas not capped may need 
institutional control, sources removed, or management control CDPHE reminds the group that 
areas not capped must be sufficiently clean for use as an industrial site 



Surface Water 
DOE passed out their proposal for surface water (attached) Water should be managed the 
same as Big Dry Creek segment and assumes that Option 6 is in-place This way, actual uses 
will drive the standards 

DOE believes that the active phase is the present time as active remediation is taking place 
Controls are currently in place No one allowed to fish here, and access is controlled 

CDPHE and EPA agree that the statement that EPA will manage the buffer zone in the DOE 
proposal is not germane to the cleanup standards discussion, and request that this be removed 

The following points were discussed 
Current Pu influent to A-4/64 is around 0 3 pCi/l So if ponds go to flow-through mode, 
CDPHE proposed standards will be exceeded 
Influent to C-2 can be up to 0 8 pCdI However, we will take credit for sediment settling due 
to batch mode release 
Upstream of ponds, 0 15 pCiA for 30 days will trigger a source evaluatiodmitigation as ranked 
on the priontization list This includes all upstream reaches of streams, pond 6-3, and all 
ponds influent 

General agreement was reached on Page 1 of the handout 

Issue 3) Temporary Treatment Facility (lTF) and allowable discharge levels 
All groups decided to elevate the issue of discharge from the temporary treatment facility Before 
a decision is reached, there must be public input and options laid out with basis of estimates, and 
points of discharge The question was raised that if additional water from the lTF was run 
through the sewage treatment plant, was this an economical use of the sewage treatment plant? 
This question is currently being looked at by the engineers on the project 

All parties agreed to the non-radiological point of compliance at outfall of terminal ponds 
Temporary modifications will reflect current conditions However, temporary mods are on 
Segment 5 only DOE stated that when Option B is in place, Big Dry Stream standards should 
apply upstream CDPHE felt that the water suppl classification will go away, but Vision says 

Creek standards will apply At walk-away, drinking water could apply During a discussion 
about temporary mods, CDPHE indicates that more are not needed, however, DOE leaves the 
door open for the future 

water leaving site will be suitable for all uses DO z proposed that during the interim, Big Dry 

Interim and Walk-away 
Everyone agrees with an exceedance of a 0 15 pCi/I 30-day average as an action level 

Interim Stage is achievement of ASAP Two buildings left, areas capped and an active DOE 
presence remains At Walk-away, Vision IS achieved and no DOE presence remains At the 
start of the Vision period, there will be no more groundwater impact of surface water even though 
plumes may still be moving through the system DOE stated that by removing sources and high 
levels, the rest will take care of itself by walk-away CDPHE questioned how it is known that 
these levels can be achieved RMRS explained that for source removals, design basis and 
design goals will be set to remediate with this end in mind CDPHE wondered if the frame work 
was being established so as not to do remediation DOE/RMRS assured them that this will not 
eliminate remediation Framework truly does force remediation 

The request was made to delete Indiana Street as the point of compliance 

The groundwater working draft of the plume map was displayed CDPHE and EPA felt that this 
was a very pessimistic view (worst case) EPA's carbon tetrachloride hit map had a much 
smaller plume CDPHE agreed with the EPA map 
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Pond Discharae Goals-Rads 
CDPHE wondered whv 6 times the current conditions is needed as workina sDace DOE felt that 
this was guess-work oh how ponds will perform in flow-through mode Aft& much discussion, it 
was agreed that 0 15 pCi/I will be the day-idday-out standard There will be times that RFETs 
will exceed these numbers on a limited duration basis These numbers will need refinement 
CDPHE will provide the language, DOE will provide the numbers based on available data for 
base flow, storm event (by drainage), peak, medium and averages These will not include lTF 
numbers Data summaries will then be discussed by watershed by the group This issue will 
not be elevated as the group can resolve this issues and the Principals will not be required 

Pond Discharae Goals-Non Rads 
Action levels will be temporary mods in-place now as these are consistent with stream use 
Groundwater will be managed to protect surface water So remove the bullet about groundwater 
cleanup not linked to surface standards 

CDPHE stated that the mass balance came about when water plus fish removal as a standard 
ended up having setting too high of a limit Earlier it was suggested setting temporary standards 
These would work Mass balance had allowed dilution in stream For example, carbon 
tetrachloride standard of 35,000 ug/l was created when water and fish was eliminated which is 
way too high Mass balanced back the Segment 4 values and got a multiplier of 12 “Something 
happens” to get to 4 which is close to the temporary mod of 18 which stays (See handout) 

For 1,1,1 DCE, TCE in segments in stream above terminal ponds 1) calculate values at any of 
gauging stations in stream where analyte is found above standards, 2) analyze data and 3) 
apply for and get mod 

CDPHE biggest concern is link to groundwater They agree on proposed walk away standards 
applied downgradient of ponds In interim, decisions made for soil and groundwater will be 
protective at walk away 

This is a major difference between DOE and CDPHE To DOE, surface water is protected in 
stream when the use of that water is not impacted CDPHE view appears to be that when 
standards are exceeded near stream (in groundwater), these exceedances must be fixed 

CDPHE stated that water and fish is the standard below terminal ponds These values were 
back calculated to see what was protective on plantsite The most restrictive standard, IS back 
calculated to what is protective in groundwater 

DOE inquired about measuring in streams CDPHE was not willing to make leap of diluting 
groundwater with surface water to meet standards 

Agreement was reached that temporary mods will remain in place and will serve as action levels 
Action limits must be calculated in Segment 5 for additional analytes CDPHE will propose a list of 
these analytes during the single text rewrite and will simplify the language 

Issue 3) 
Aquatic life would apply instead 

Issue 4) 
vs Segments 4, 5 etc 

Issue 5) 

Surface Water Tables were provided (see attached) 

Disagree on standards for water and fish vs no water and fish at walk away 

Action levels for surface water uses Segment 1 standards after option B is in-place 

Point of evaluation vs point of compliance for Rads 
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Groundwater 
Review of DOE groundwater proposal (attached) CDPHE asked why state groundwater 
standards are being abandoned since temporary mods are in-place for most restrictive 
constituents 

EPA and CDPHE debated whether a surface water impact was required in order to take action 
when groundwater intercepted surface water EPA believes that, consistent with Vision, if 
surface water not degraded, then why take action? If trying to clean-up problem why bother with 
no problem? CDPHE believes that using dilution to eliminate a problem is not right DOE feels 
that if surface water is not degraded, then no action is required CDPHE believes that it has gone 
as far as it can go The Vision states that groundwater is protected Actions proposed show that 
groups do not conceptually agree EPA stated that the task was to give standards and technical 
approach to implement the Vision and this approach meets these requirements 

CDPHE does not agree that this approach is consistent with the Vision 

Agreement was reached on the Phase 1 MCL times 100 approach and the Monitoring Network 

Issue 6) Performance Monitoring point versus POC CDPHE feels that if action levels are 
exceeded near streams, remediation must be triggered Evaluation and/or management are not 
acceptable alternatives 

CDPHE asked if anyone had considered protecting NRDA resources EPA thought that 
groundwater should be treated like surface water and if surface water is protected, and since all 
groundwater daylights, there will be no NRDA damages DOE agreed that if surface water 
standards aren’t exceeded, then we are being protective However, if certain low level 
contaminated portions of the plumes are not contained, some additional groundwater may 
become contaminated This should be further explored, but not by this group 

The group agreed on using MCLs for Phase 2 wells 

However, the group disagreed on the following groundwater issues 
Tier I I  wells vs monitoring network wells 
Locations to measure impact to surface water by groundwater 
What happens when standards are exceeded 

I 
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1 0 General Background 

1.1 Goal of Action Level Framework at WETS 

On October 10 and 1 1, 1995, a "Workout Session'' was convened between DOE, EPA, CDPHE, 
DNFSB, and Kaiser-Hi11 to resolve, or develop a path to resolve, all outstanding issues associated 
wth the new Rocky Flats Cleanup Agreement (WCA) Several of the sigmficant Workout 
Session outcomes include agreement on a conceptual vision of the end-state of WETS after 
closure and cleanup, and agreement that the envlronmental cleanup of the site wll  now be 
implemented through a "carve-out" approach The conceptual vision designated the approximate 
areal extent of four future land uses These include capped areas underlam by either waste 
disposal cells or contaminated materials closed in-place, an industrial area, an inner buffer zone 
managed as open space, and an uncontammated outer buffer zone that, whle it wlll be managed 
as open space, actually could be used for any use The carve-out wll  be lmplemented such that 
EPA wl l  be the lead regulatory agency over the buffer zone, and CDPHE wll  be the lead 
regulatory agency over the industnal area Additional clmfication of the CDPHE and EPA roles 
w11 be defined in an EPNCDPHE Memorandum of Agreement, expected to be finalized 111 

January, 1996 

As a result of the Workout Session, a workmg group was formed to develop a consensus position 
on the appropriate cleanup standards that should apply to WETS Ths Action Level Framework 
presents the final product of the worlung group It has been developed in a manner generally 
consistent wth the conceptual vision and carve-out In some cases, the workmg group found it 
necessary to more precisely define aspects of the conceptual wsion so that applicability of action 
levels and required mitigating actions could be completely defined The goal of the Action Level 
Framework is to 

a 
b 
C 

provide a basis for future decision-malung, 
define the common expectations of all parties, and 
incorporate land- and water-use controls into site cleanup 

The working group consisted of DOE, EPA, CDPHE, and Kaser-Hi11 staff This document 
represents a consensus of these parties 

1.2 Programmatic Assumptions 

~ The workmg group developed th~s framework using the followng inter-related programmatic or 
site-wde assumptions 

1 
2 
3 

The framework must be consistent wth the Conceptual Vision 
Implementation of the framework must protect human health and the environment 
Implementation of the framework must protect surface water uses and quality 

1.3 Outside Factors 

The worlung group recogmzes that there are several factors outside of our control Foremost 
among these factors is the Water Quality Control Commission (WQCC) The WQCC determines 



water quality standards throughout Colorado The consensus position presented herein delineates 
several changes to existing use designations and standards for water at WETS There is no 
guarantee that the WQCC w11 make the changes thls document recommends 

Another factor that could affect the positions presented in thls document is public response to the 
conceptual vision, other Workout Session issue resolutions, and these action levels Specifically, 
the response o f  the down-stream mumcipalities, including Westminster, Broomfield, Thornton, 
and Northglenn, will be extremely important in finalimg these standards and acbon levels 



2 0  SURFACE WATER (12/5/95) 

2 1 Some of the surface water quality standards proposed herein differ from the existing water quality 
standards These will necessitate a review and change by the Water Quality Control Commission 
(WQCC) CDPHE agrees to jointly approach the WQCC with DOE and Kaiser-Hi11 to accomplish 
these changes Modification requests for the surface water quality standards must provide 
suficient rationale and justification to document that all existing and potential uses will be 
protected 

Once the changes to the standards have been made, the new standards promulgated by the Water 
Quality Control Commission (WQCC) will be applied to the surface water at WETS In addition, 
points of compliance have been determined to measure water quality and compliance ramifications 
are delineated This is consistent with the Conceptual Vision 

In specific areas where practical remedial efforts fail to lower contaminant concentrations below 
the standards, the implementing agencies (EPA and CDPHE-HMWMD) will authonze alternate 
concentration limits, if sufficient rationale and justification are provided Temporary and area- 
specific alternate concentration limits may also be proposed dunng approved remedial activities 
which are expected to impact surface water Setting alternate concentration limits will not affect 
required compliance at the outfall of the terminal ponds and may requlre future re-assessment of 
impacts to other affected media 

Surface water exists in Areas 2, 3 and 4 of the Vision, as well as immediately off-site The 
standards and points of compliance presented below are based on the following "fine-tuning" of 
the Vision-delineated areas (this assumes no changes to current configuratrons) 
A Area 2 will include all surface water down to, and including, the terminal ponds (Ponds 

A 4  and B-5) in Walnut Creek For Woman Creek, only Pond C-2 is in Area 2. 
B Areas 3 and 4 will include the streams from the termmd ponds to the plant boundary in 

Walnut Creek and all of Woman Creek except Pond C-2 

2 2  Standards 

A Areas 3 and 4 - Big Dry Creek Segment 4 

1 Non-radionuclides 

a) No change to the current surface water standards is proposed The standards 
that apply throughout this stream segment are based on cumnt and potenhal 
surface water uses consistent with the Vision's goal of protectmg all uses 

Aquatic Life - Warm 2 
Recreation 2 
Agricultural 
Domestic Use 

b) The numerical standards associated with each of these use classifications are 
included in Table 2-1 

2 Radionuclides 

a) The standards that apply throughout the designated stream segment are based 
on 10" increased carcinogenic nsks to human health from direct exposure 
which includes consumphon 



b) The numerical values are 
0.15 pCdI for plutonium 
0 15 pCi/l for americium 

3 Points of Compliance 
a) In order to protect any use in this segment, as required by the Vision, and to 
protect surface water that is beyond DOE’S control, the points of compliance will 
be placed at the existing sample locations at the outfalls of the terminal ponds 
(Ponds A-4, B-5, and C-2) in both Walnut and Woman Creeks 
b) Compliance will be measured using a 30-day moving average for those 
contaminants for which this is appropriate When necessary to protect a particular 
use, acute and chronic levels will be measured differently as descnbed in current 
sampling and analysis plans 

B Area 2 - Big Dry Creek Segment 5 

1 Non-radionuclides - 

a) The water use classificatrons that vnll apply throughout this stream segment 
are based on current and potenhal surface water uses consistent with the Vision 

Aquatic Life - Warm 2 
Recreation 2 
Agncultural 

Currently, a domestic use classification also applies to this segment Removing 
this classificabon would be conslstent vnth the Vision. 
b) The numencal standards for nonradionuclides in Segment 5 are listed in 
Table 2-2 Table 2-2 has been prepared from the following: 

1) Metals and Inorganics. - all temuorarv modifications currentlv in effect w111 be 
extended and m11 contmue to apply 
- for all other metals, the lower of either the Aquatw Life 
values listed in Table III of the Basic Standards and 
Methodologies for Surface Water (5 CCR 1002-8, 53.1.0) or 
the Segment Specific Water Quality standards apply. 
- for all other inorganics, Segment Specific Water Quality 
standards apply 

2) Organic Chemicals: 
- all temporary modifications currently in effect ml l  be 
extended and wdl continue to auDlv. 
- for all other organic chemicals, the maximum allowable 
concentratxon (MACs) for Segment 5 vnll be calculated by 
applymg a mass-balance equatxon using the lowest value for 
each consthent within the standards associated mth  the four 
use classifications for Segment 4 of Big Dry Creek so as to be 
protectwe of Segment 4 waters. This equatxon vnll be used 
to back-calculate maximum upstream concentrations that will 
maintain water quality at  the points of compliance without 
allourlng treatment urlthin waters of the State. The Worlung 
Group has not developed the MACs yet, but recommends 
that they be developed jointly by all parties, including other 



stakeholders @e., the downstream cities at  a minimum), prior 
to January 15,1996. [Example will be provided on 12/6/95] 

2 Radionuclides 
a) The standards that apply throughout Segment 5 are based on lo4 risks to 
human health 
b) The numencal values are. 

0 15 pCdl for plutonium 
0 15 pCdl for amencium 

3 Points of compliance 
a) Points of compliance w11 be established at the outfalls of the terminal 

ponds. 
b) For exisbng contaminant sources and influent streams, compliance 

will not be measured o r  enforced upstream of these points for some 
penod yet to be determined but linked to complebon of ASAP and 
fulfillment of the Vision. - 
However, new-source performance cntena WIII be applied to all new 
influent streams after January 1,1996 

c) 

2 3 Non-compliance Action Determinations 

A When contaminant concentrations exceed the standards listed in Table 2-1 or the 
radionudide standards at a point of  compliance, remedial action wl l  be required The 
specific acbon w ~ l l  be determined on a case-by-case basis, but wl l  be designed such 
that surface water will meet the Segment 4 standards a t  the points of compliance. 

B. When contaminant concentrabons exceed the Segment 5 surface water standards or 
MACs (Table 2-2) at a monitoring station in Segment 5, a determination of the 
contaminant source (including simulation of effect) must be performed If the source 
can be idenbfied, it must be mitigated. If the source can not be delineated, surface 
water use protection must be evaluated. The design goal for actions to remediate 
exceedances of the radionuclide standard IS 0.15 p C A .  

C If a higher standard or  MAC is needed based upon infeasibility, any newly proposed 
standards or  MAC should be based on stream loadings and fate and transport 
considerations Changes in standards o r  MACs wdl only be appropnate if 
compliance mth  surface water standards is maintained at  points of compliance 
Monitonng points w11 be establlshed by consensus of all parties at  new or existing 
monitonng sites at appropnate locabons in vanous stream segments. 

D Only when DOE andor Kaiser-Hi11 (or appropnate sub-contractors) fail to report 
exceedance of the standards for a penod longer than that allowed by the regulations, or 
when DOE andor Kaiser-Hill (or appropnate sub-contractors) fail to inibate the actions 
delineated above within 30 days of the known exceedance, will DOE andor Kaiser-Hill 
be subject to regulatorily defined fines and penalties 



2.4 Surface Water Monitonng Network 

A The surface water monitonng network will continue to operate as currently 
established unless subsequent changes are agreed to by all parties 

B All parties will receive penodic surface water monitoring reports which will highlight 
any exceedances of surface water standards or MACs and any significant changes 
to surface water flow conditions 



3.0 GROUND WATER ( I  2/5/95) 

3 1 Action levels for ground water must be protective of surface water standards and quality rn 
w&f &a tk t%&@c; r&x%b.~m As stated in the Conceptual Vision, domestic use of ground 
water at WETS wll  be prevented through institutional controls Since no other human 
exposure to ground water is foreseen, ground water action levels are not based upon human 
health protection &af all Ws ikatneyc~rk T w  p w d  wa&w a&on. kw& 
LX3n-H gamd wbr amwga t# d m  w&@.. bfDrB-i&&...&& &&. 

3 2 Action Levels The strategy for ground water is intended to prevent contammation of surface 
water Ground water standards will, therefore, be the same as &e $egm~t  5 surface water 

ground water management actions MACi$,#e; #kkd&d f'$\&i& &%$crt: &&#g@+%% - 
No& W&m\ Ctmk ,.&x~th #dy% Cmgk ad %?ma# @&7 A three-tiered acbon 'level 
approach is presented below and is dependent on contaminant concentrations and location 
wthin a plume 

A Tier I - Near-Source Action Levels Ea- 
1 Action levels = 100 x [MCLs] (see Table 3-1) 
2 Applies in areas of hgh  ground water contaminant concentrations 
3 Designed to identify hgh  concentration ground water "sources" that present 

a near-term risk to surface water and should be addressed through an 
accelerated action 

B Tier I1 - Distal Action Levels 
1 
2 

Action levels = Ground water standards 
Designed to prevent ground water contaminated above ground water standards 
from reaching surface water by triggering ground water management actions 
when necessary 

C Tier I11 - Surface Water Protection Action Levels 
1 
2 

Action levels = Ground water standards 
Tier I11 wells have been selected by mutual agreement of all parties from the 
momtoring well network See Section 3 4 C 

3 3 Action Determinations 



from mchinf: srut.JFaccl- wt@r* If this eydmtiofi detcw&.le$ &$kt &&iQ is 

i m p l ~ e ~ t d  w w i ~ ~ ~ h m t &  diar~, Tkb evaluation may 
include a trend analysis based on existing data 

ccel~afed actbn prk&.y w$f$ be! give# €a p f m ~  slmvvhg no significant decreasing trend in ground 
water contaminant concentrations over 2 years 3 

necessq3 the me and fomtiua t.tf 4l.w a&iCm will 'bet d#EaEaiM('& 

A 

z m k !  

2 Additional ground water that does not exceed the Tier I action levels may still 
need to be remediated or managed &$t+t#gb WX&W&& $i&.bti~ ~:,R.@D~I to 
protect surface water quality or ecological resource; and/or pievent action 
level exceedances at u j ~ a a e a M  wells (e g , lower- 
level, but fast-moving contamination) The plume areas to be remediated and 
the cleanup levels or management techmques utilized w11 be determined on 
a case-by-case basis 
Any accelerated actions wll  be taken in accordance w~th the Conceptual 
Vision document and incorporated into the Environmental Priority List 

3 

B Tier I1 
1 If ~atamhm~ concentrations in a pmyXow& w w f i ~ h & d  well exceed the 

ground water standards during a regular sampling event, monthly sampling in 
that well w11 be reqwed Three consecutive monthly samples showng 
contaminant concentrations greater than ground water standards wll  tngger 
1 rn evaluation to 
determine if remedial or management action is necessary to prevent %rettff8 

adon Ew4 mcmix@incm ai Thr BI x&ls If action is necessary, the type and 
lee&i+m scope of the action w11 be delineated and implemented 

hydrat~gic oonditims &z.~ changes in gradient &$rA tw&%&q&f 

water wilf k reqdred'if d e i d n d  &,be nwxsary by %e pa%&, 

2 r f  lilt3 gmmd w y  moa- #Wr; iwms S i M Q r n €  &W&,ta 

cofimbmt m ~ ~ ~ o m ) 3  s9M. wai,tr;st.in &&ti 2)(2)(2)0(2)(2)(2)ntia hpam,h<bb 

C Tier I11 
1 If concentrations in a Tier 111 well exceed the ground water standards d u n g  

a regular sampling event, monthly sampling in that well will be required 
Three consecutive monthly samples showing contaminant concentrations 
greater than ground water standards w11 require a jgt~mil wit@# remedial 
action The p u n d  wa.T action will be determined on a case-by-case basis, 
but will be designed to treat, contain, manage, or mitigate the contaminant 
plume 
Situations where ground water contaminated at levels above the ground water 
standards is currently ar l%&y emergent into the surface water will trigger a 
Tier I11 action T h .  sim~am cummtlyl exkt at: 

2 



D 1 Efficient, cost-effective, and feasible actions that are taken to remediate or 
manage contaminated ground water may not necessmly be taken at the 
leading edge of plumes, but rather at a location mthm the plume Factors 
contributlng to h s  situation could include techca l  mpracticability at the 
plume edge, topographc or ecologic problems at the plume edge, etc The 
parties recogmze that th~s situation may result in a portion of a plume that 
wdl not be remediated or managed T h s  plume portion may cause 
exceedance of ground water standards at Tier I11 wells or exceedance of 
surface water standards When an ttpg~~.%&g@mx#$@ta action is taken 
that results in thls situation, DOE and Ksuser-Hi11 may request relief from the 
ground water and/or surface water standards CDPHE and EPA wdl evaluate 
the request and may grant temporary relief or alternate concentration l m t s  

*-& 
.4. >.., %* ,~ < &.$.pi&&@ ;<&?&&&* & 

'..+.3+*, ,,,:y;.&%.i$$. .i$, anit'# 

3 4 Ground Water Monitoring Network 

A The ground water momtoring network wll  continue to operate as recently modified 
unless subsequent changes are agreed to by all parties 

C Tier I11 wells 
1 Tier I11 wells have been selected from the current monitoring network where 

practical and new wells have been proposed where apparent gaps exist 



2 Tier I11 wells are currently uncontaminated In general, Tier I11 wells are 
located between the downgradient edge of each plume and the surface water 
towards which the plume is most directly migrating 
Tier 111 wells were not chosen wth regard to the location of surface water 
points of compliance 
If additional plume information dictates, new or alternate wells may need to 
be chosen 
The designated wells can be found in Table 3 4  

3 

4 

5 

D All ground water plumes that exceed the ground water standards must continue to be 
momtored 



4 0  SUBSURFACE SOIL (12/5/95) 

4 1 Action levels for subsurface soil are protective o f  
A 
B 
C 

human exposure appropriate for uses described in the Conceptual Vision document, 
surface water standards via ground water transport, and 
ecological exposure appropriate for uses descnbed in the Conceptual Vision 
document 

4 2 Action Levels The subsurface soil action levels have been calculated using a two- 
tier approach 

- 
* 
A Tier I 

1 All subsurface soils capable o f  leachmg volatde orgmc compounds to 
groundwater at concentrahons greater than or equal to 100 x [MCL] wll  
tngger subsurface soil source removals Tiii&%m Y .. x l , .  @%@&&m&@~& *y. ,. * ..,...... 

Contarmnant-specific Rw I. action levels have been determmed usmg a 
sbil/water partibomg equation and a dilution factor from EPA’s Drafl Soil 
Screerung Guidance, (1 994) These denved values and the parameters used 
to denve them are listed 111 Table - The subsurface media charactenstics 
for these calcdahons are based on site-specific data or conservative values 
where representative site values cannot be detemned Where subsurface 
charactenstics in a particular area wthm W E T S  differs sigmficantly from 
those chosen as representative o f  the entre site, those alternate values 
should be used 

3 No Tier I action levels have have been determined for non-volatile 
contarmnants due to their generally limited mobility in soil 

w q i & m . * * &  
2 

B Tier I1 
1 Human exposure to subsurface soil is envisioned only in the Industrial 

Area (Area 1 o f  Conceptual Vision) Therefore, “Eh.fI~ action levels 
protective of human exposure are calculated on the basis of Construction 
Worker exposure T h s  includes dermal contact wth and duect ingestion 
o f  subsurface soils, inhalation o f  particulates and VOCs, and external 
irradiation The attached Tables $;I W w  &3 provide the equations M 

a&oB for th~s exposure scenario [The 
Construction Worker action levels must include quantitative inclusion of 



2 
dermal exposure ] 
Additional subsurface soil may need to be remediated or managed to 
protect surface water quality via ground water transport or ecological 
resources The amount of soil and the protective remediation levels or 
management techniques will be determined on a case-by-case basis 
[Subsurface soil presenting unacceptable ecological risks (HI 2 1) 
ident$ed using the previously approved ecological risk assessment 
methodology will be evaluated for remediation or management Where 
remedial actions to protect ecologrc resources can be implemented without 
damaging other ecologic resources, remediation andor management 
actions will be implemented J 

4 3 Action Determinations 
A 

B 

C 

D 

E 

F 

When contaminant levels in subsurface soil exceed &&w,T&K 1E @r %a 1EX achon 
levels, or when an action is necessary to protect skate water or ecological 
resources, a process to identify ,evaluate, and & p p h ~ ~ t ~ &  efficient, cost-effective, 
and feasible remediation or management actions wlll be tnggered 
Appropriate r d &  ax management actions wlll be determined through h s  
process on a case-by-case basis, and may include the removal, treatment, disposal, 
or in-place stabilization of contaminated subsurface soils 
These actions may be implemented by means of an accelerated action or addressed 
as necessary in the ROD for the affected area 
Single geographcally isolated data points of subsurface soil contamination above 
the Beg 1 ~r Tbf H action levels -- wll  be evaluated for potenbal 
source magmtude These single points wll  not necessmly tngger a source 
removal, rexax&d7 ox m m a g , ~  W&M, depending on the source evaluation 
The need to excavate below the water table for source removal actions wll  be 
determined on a case-by-case basis 
Any accelerated actions will be taken in accordance wth the Conceptual Vision 
document and incorporated into the Environmental Priority List 



5 .O 

5 1  

5 2  

SURFACE SOIL (12/5/95) 

Surface soil wll  be defined to be the upper six inches of soil Action levels for surface 
soil are protectwe of 
A human exposure appropnate for uses specified in the Conceptual Vision document, 
B surface water quality via runoff, and 
C ecological exposure appropriate for uses specified in the Conceptual Vision 

document 

Action Levels The surface soil action levels are calculated on the basis of protection of 
appropriate human exposure All surface soil contaminated at levels above the action 
levels w11 be remediated or managed in such a way as to mitigate the unacceptable 
human exposure 

A Human 

scenarios 

1 Industrial Area (Area 1 of Conceptual Vision) Action levels will be based 
on Office Worker exposure Ths includes dermal contact wth and dlrect 
ingestion of surface soil, mhalabon of particulates and VOCs, and external 
irradiahon [The Ofice Worker action levels must include quantitative 
inclusion of dermal exposure and indoor inhalation of VOCs ] 

2 Inner Buffer Zone (Area 2 of Conceptual Vision) Action levels w11 be 
based on Open Space K m M  Usm exposure Ths d u d e s  dermal 
contact wth, incidental ingestion of, and particulate inhalation of dust, 
surface soil or dry sediment, and external irradiation [The Recreational 
User action levels must include quantitative inclusion of dermal exposure ] 

B Additional soil may need to be remediated or managed to protect surface water 
quality via runoff or ecological resources The amount of soil and the protective 
remediation levels and/or management technique w11 be determined on a case-by- 
case basis 

5 3 Action Determinations 

A When contaminant levels in surface soil exceed action levels, or when an action 
is necessary to protect surface water or ecological resources, a process to identify 
and evaluate and hplemilt efficient, cost-effective, and feasible remediabon or 
management actions wll  be triggered 



I 

B Appropriate rm&d ar management actions wl l  be determined through this 
process on a case-by-case basis, and may include the removal, treatment, disposal, 
or in-place stabilization of contaminated surface soils 
These actions may be implemented by means of an accelerated action or addressed 
as necessary in the ROD for the affected area 
Any accelerated actions will be taken in accordance with the Conceptual Vision 
document and incorporated into the Environmental Priority List 

C 

D 



5. I 
Table 4 Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standa 

70 

365 
noncarcinogens 
25550 
carcinogens 

Complete 
Exposure Routes 

15/70 

2190/8760 
noncarcinogens 
25550 
carcinogens 

Soil/Se&ment 
/Dust 
I nge s ti on 

Ingestion 
Rate Child 
( mg / day 1 

Ingestion 
Rate Adult 
(mg / da y 1 

Exposure 
Frequency 
(days/ year 1 

Exposure 
Dura tion 
child/adult 

Body Weight 
Child/Adult 
(years 1 

Averaging 
Time 
Child/Adult 
(days 1 

I 

Future On-Site 
Office Worker 

RME Values 
Always Used to 
Calculate PRGs 

NA 

50 

250 

25 

70 

9125 
noncarcinogens 
25550 
carcinogens 

Future On-Site 
Construction 
Worker 

Future Open 
space 
Recreational 
Receptor 

NA 100 

480 50 

30 25 

1 6/24 

IS 



Complete 
Exposure Routes 

F u t u r e  O n - S i t e  
O f f i c e  Worker 

S o i l / S e d u n e n t  
/Dust 
I n h a l a t i o n  

I n h a l a t i o n  
R a t e  (m3/day) 

RME V a l u e s  
Always Used t o  
C a l c u l a t e  PRGs 

0 8 3  

5% 
;able 8 Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standar 

~ ~~~~ 

F u t u r e  O n - S i t e  
C o n s t r u c t i o n  
W o r k e r  

F u t u r e  Open 
S p a c e  
R e c r e a t i o n a l  
R e c e p t o r  

1 4  1 4  

0 4 6  

I '  

0 46  0 46 R e s p i r a b l e  
F r a c t i o n  
( P& 1 

Exposure  Time 
( h r / d a y )  

8 0  8 0  5 0  

Exposure  
Frequency  
(days/year ) 

2 5 0  30 25  

Exposure  
D u r a t i o n  
( y e a r s  1 

2 5  1 30 

Body Weight  
( k g )  

7 0  7 0  IO 

~ ~~ 

Averaging  
Time ( d a y s )  

9 1 2 5  
n o n c a r c i n o g e n s  
2 5 5 5 0  
c a r c i n o g e n s  

365  
n o n c a r c i n o g e n s  
2 5 5 5 0  
c a r c i n o g e n s  

~ ~~ 

10950  
noncarc inogens  
25550 
z a r c i n o g e n s  

I 



5.3 
rable 4 Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards 

Complete 
Exposure 
Routes 

Soxl/Sed.unent 
/ D u s t  Dermal 
C o n t a c t  

Exposed Skin 
Surface (cm2) 

so- 
Adh e r en c e 
(mg/cm* 1 

Skin 
Absorption 
Factor 

Exposure 
Frequency 
(da ys/ year) 

Expo sure 
Duration 
(years) 

Body Weight 
(kg) 

Averaging 
Time (days) 

Future On-Site 
Office Worker 

RME Values 
Always Used to 
Calculate PRGs 

2100 

1 0  

cs 

250 

25 

7 0  

9125 
noncarcinogens 
25550 
carcinogens 

Future On-Site 
Construction 
Worker 

4700 

1 0  

cs 

30 

1 

70  

365 
noncarcinogens 
25550 
carcinogens 

Future Open Space 
Recreational 
Receptor 

5300 

1 0  

25 

30 

7 0  

10950 
noncarcinogens 
25550 
carcinogens 



53. 
Table 0. Rocky Flats Site-Specific Exposure Factors for Setting Surface Sod Standards 
I 

Complete 
Exposure Routes 

Future  On- Future  On-Site 
s i te  O f f i c e  Construct ion  
Worker Worker 

Soil/Sed.unent 
l S u b S O l 1  
E x t e r n a l  
I r r a c h a t i o n  

Exposure 
Dura t i on 
( y e a r s  1 

Gamma 
Exposure Time 
F a c t o r  (T,) 

25 1 

Gamma 
S h i e l d i n g  
F a c t o r  ( l - S e )  

Exposure 
Frequency 
R a t i o  
( u n i t l e s s )  

RME Values 
Always Used 
t o  
C a l c u l a t e  
PRGs 

0 3  

0 8  

0 7  

0 3  

1 0  

0 1  

I F u t u r e  Open Space 
R e c r e a t i o n a l  

0 07 

30 



55 
-able$ Rocky Flats Site-Specific Exposure Factors for Setting Surface Soil Standards 

Complete 
Exposure 
Routes 

Groundwater 

voc 
i n h a l a t i o n  

/SUbSO~l 

Inhalation 
Rate 
( m’ /day 1 

Exposure 
Time 
(hr/day) 

Exposure 
Frequency 
(days/yr 1 

Exposure 
Duration 
(years 1 

Body Weight 
(kg1 

Averaging 
Time 

Future On-Site 
Office Worker 

RME Values 
Always Used to 
Calculate PRGs 

0 83 

8 0  

250 

25 

70 

9125 
noncarcinogens 
25550 
carcinogens 

Future On-Site 
Construction 
Worker 

NA 

NA 

NA 

NA 

NA 

NA 

Future Open Space 
Recreational 
Receptor 

NA 

NA 

NA 

NA 

NA 



BASIS FOR RADIATION DOSE BASED REMEDIATION 

Remediation of  radioactive matenals in enmronmental media should be based on a radiation dose 
standard, and not a nsk based standard Thls is based on an analysis o f  the followmg standards 
Also, these standards support the use of a 15 &em/year annual radiation dose limt for remediation 
actiwties 

DOE Order 5400.5 

DOE Order 5400 5, "Radiation Protection of  the Public and the Enwronment," states in Section 
N 4 a that guidelmes for residual concentrabons of radionuchdes shall be denved from the basic dose 
limt of  100 rmlhrem/year by means of  an enmronmental pathway analysis Ths 100 rmllirem l m t  
applies to all pathways of  exposure, and the ALARA phllosophy must be applied to thls radiation 
dose lirmt . 
Proposed 10CFX834 

Proposed 10CFR834, "Radiation Protection of  the Public and the Enwonment," wdl replace DOE 
Order 5400 5 Proposed 10CFR834 states in paragraph 834 302 that the authonzed lirmt of  100 
&em v d  be used to denve concentrations of radioactive matenals in soil using approved models 
Thls 100 millirem lirmt applies to all pathways of  exposure, and the ALARA phdosophy must be 
applied to ths radiation dose limt as well 

ProDosed 40CFR196 

On 10/21/93, the EPA proposed 40CFR196, "EPA Radiation Site Cleanup Regulation," in 

58FR54474 The EPA proposed an annual radiation dose limt o f  15 rmlhrem Ths regulation also 
states that the ALARA phdosophy needs to be apphed The summary section states "Although the 
rahabon cleanup standards proposed in today's rule apply specifically to federal facilities, they may 
also apply to other CERCLA cleanup actimties as 'Applicable or Relevant and Appropnate 
Requrements' (ARARs) I' It is also stated that ths proposed standard was the result of  a coordinated 
effort between the EPA, the NRC, the DOE and the DOD The attached EPA presentation hrther 
emphasizes the use o f  the 15 mlhrem/year limt 

ProDosed NRC "Radiolopica1 Criteria for Decommissioninp" 

On 8/22/94 , the Nuclear Regulatory Comrmssion proposed radiological cntena for decomssiomng 
111 59FR43200 The NRC proposed an annual radiation dose limt of  15 mllirem A safety margm 
is applied to the 100 mlhredyear annual dose to arnve at the 15 mlliredyear limt Thls cntena 
document also states that ALARA phdosophy needs to be applied 

December 6, 1995 



RADIATION DOSE BASED 
SOIL ACTION LEVELS 

SURFICIAL SOIL ACTION LEVELS 

Radionuclide 

OFFICE WORKER EXPOSURE SCENARIO 

Americium-241 
Plutonium-239 

OPEN SPACE EXPOSURE SCENARIO 

Amencium-241 
Plutonium-239 

15 Millirem 
(pC i/gram) 

1 42E+02 
1 64E+03 

143E+03 
1 61E+04 

100 Millirem 
(pCi/gram) 

9 47E+02 
109E+04 

9 53E+03 
1 07E+05 

RSKVOL XLS 12/5/95 4 06 PM DRAFT 
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DOUKAISER-HILL SURFACE WATER GOALS AND STANDARDS 

General AssumDtions 

rn Change classtfication for all streams to Segment 1 work with local governments 

Actual uses will drive standards and goals 

rn Regulations are flexible enough to accommodate this approach 

rn Final vision is achieved when DOE activity at the site ceases 

Active Phase 
This is the time penod between now and achievement of the intenm state (ASAP) when 
active remediation and nsk reduction wrll be occurnng 

Assumptions 

rn Groundwater cleanup actions will not be directly linked to surface water standards or 
goals We will use 100 x MCLs 

rn Fishing will not be permitted - administrative controls are, and will contmue to be, in 
place dunng the intenm phase which expressly excludes water supply plus fish 
standards classification 

Surface water will be managed under EPA junsdiction 

Nitrates emanating from OU 4 are of lesser pnonty than VOC plumes impacting 
surface water 

Radionuclide Goals 

rn Point of Evaluation is at the outfall of the terminal ponds 

Pond Discharge goals 
A-4 0 3 pCiA 
6-5 0 3  PCIA 
c-2 0 5 pcln 

Note May consider seasonally standards higher in spnngtime/summer and 
lower in fallkinter 

rn Evaluation will be points located at existing gaging stations influent to the ponds 
Exceedence of a 0 15 pCiA 30-day average will tngger source evaluation and 
potential mitigation actions 

December 6 1995 1 840am 



0 The Temporary Treatment Facility (TTF) will treat relatively high concentrations of 
liquid wastes (50,000-20,000 pCiA) to a discharge value into the Sewage Treatment 
Plant (STP) which may range from 150 pCiA to 15 pCiA These wastes will be 
generated during risk reduction activities associated with liquid stabilization 
subsequent tank and line nnsing Approximately 10 to 1 dilution is expected to occur 
in the STP resultmg in discharge values ranging from 15 pCiA to 1 5 pCiA or less 
The life-cycle cost of a TTF (capital and operations) which would achieve sewage 
treatment plant discharges of 15 pCiA is approximately $1 1 1 M Treating to achieve 
STP discharges below this value will result in a life-cycle cost of $1 70M 

0 The point of discharge for the STPATF may be in or immediately below the pond 
systems Pond discharge goals may be modified to accommodate radionuclides in 
the STP and/or TTF 

Non-Radionuclide Standards 

0 Point of Compliance will be at the outfall of the terminal ponds 

0 Generally, existing modifications stand and must be consistent with stream 
standards 

0 Segment 1 stream standards apply 
Agriculture 
Aquatic Llfe Warm 2 
Recreation 2 

0 Within the ponds and upstream in the main channel up to first influent gauging station 
temporary modifications remain in place as a trigger for source evaluation and 
mitigation, these may be expanded to address additional contaminants as 
appropnate 

At Indiana Street segment 1 standards will apply 

lntenm and Walkawav 
Interim state is achievement of ASAP Walkaway is shutdown of all DOE active 
management of the site At this point in time the vision has been achieved 

Groundwater remediation will not impact surface water at the point of discharge, although 
groundwater remediation operations will still be occumng 

Radionuclide Goals 
cf 

0 Point of Evaluation will be established at the outfallp the terminal ponds with a 0 15 
pCiA goal 

Evaluation points located at existing gauging stations influent to the ponds 
exceedence of a 0 15 pCiA 30-day average will trigger source evaluation and 

December 6 1995 2 840am 



, 

potential mitigation actions 

e A 0 15 pCiA evaluation point will be established at Indiana Street 

Non-Radionuclides Standards 

e The following classifications would apply 
Agnculture 
Recreational 2 
Water Supply 
Aquatic Life Warm 2 

0 Given limited water resources at the site at intenmhvalkaway state a water + fish use 
for onsite waters is not anticipated 

December 6 199s 3 840am 
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Table 2-1: Non-rad Standards for Segment 4 (Areas 3 & 4) 

Parameter Standard Un& 

INORGANICS 

Ammoma, momzed none 
(Walnut Ck) 

Rahonale 

Standard for ammoma begm at Indlana 
Ave 

Ammoma, momzed 0 I mg/l I Segment4aspecific 
(Woman Ck) 

Boron 

Chloride 

0 75 mg/l Segment 4 specific 

250 mgll Segment 4 specific 

Chlorine 

Cyamde 

Nimte 

0 011 mg/l Segment 4 specific 

0 005 mgll Segment 4 specific 

0 5  mgll Segment 4 specific 
-~ ~~ ~ 

Nitrate 10 

Sulfate 250 

Sulfide 0 002 

mgn Segment 4 specific 

mg/l Segment 4 specific 

mgll Segment 4 speclfic 

METALS* 

Arsemc, total recoverable 

Berylhum, &solved 

50 ugn Segment 4 specific 

4 ugn Segment 4 specific 

Cabum, dissolved 

Chrome III,total recoverable 

Chrome VI, &solved 

Copper, &solved 

~ 

14 4 acute, 1 5 chromc 

50 ugn Segment 4 specific 

16 acute, 11 chromc ugfl Segment 4 speclfic - W S  

24 1 acute, 15 8 chromc ugn Segment 4 speclfic - TVS 

ugn Segment 4 specific - TVS 

Iron, total recoverable 

Iron, &solved 

Lead, lssolved 

~ 

lo00 ugn Segment 4 specific 

300 ugn Segment 4 specific 

165 acute, 6 3 chromc ugn Segment 4 specific - TVS 

Manganese, total recoverable 

Manganese, dlssolved 

Mercury, total 

lo00 ugfl Segment 4 specific 

50 ugn Segment 4 specific 

0 01 ugn Segment 4 specific 
~ 

Nickel, dlssolved 

Selemum, total recoverable 

1191 acute, 123 chromc ugn Segment 4 specific - TVS 

10 ugfl Segment 4 s p f i c  

Silver, dissolved 

Zinc, dmolved 

3 6 acute, 0 57 chromc ugn Segment 4 specific - TVS 

156 acute, 141 chromc ugn Segment 4 specific - TVS 



Table 2-1 (cont'd): Non-rad Standards - Segm 
ORGANICS 

Acenaphthene 1700 acute. 520 chromc 

Acenaphthylene (PAH) 

Acrolein 

0 0028 ugn 

68 acute, 21 chromc ugn 

mt 4 (Areas 3 & 4) 

~ ~ 

Acrylorutrile 

Aldicard 

Aldrin 

Anthracene (PAH) 

Benzene 

Bemdme 

Benzo(a)anthracene (PAH) 

Basic Standards - Aquatic Life 

~- 

0 058 ugfl Basic Standards - Water + Fish 

10 ugn Basic Standards - Water Supply 

0 00013 ugn Basic Standards - Water + Fish,SSS 

0 0028 ug/l Basic Standards - Water + Flsh,SSS 

1 ugn Basic Standards - Water + Fish 

0 00012 ugn Basic Standards -Water + Flsh,SSS 

0 0028 ugn Basic Standards -Water + Fish,SSS 

Basic Standards - Water + Fish, SSS* 

Benzo(a)pyrene (PAH) 

Benzo@)fluoranthene (PAH) 

BenzoQfluoranthene (PAH) 

Basic Standards - Aquatic Life 

0 0028 ugn Basic Standards - Water + Fish,SSS 

0 0028 wfi Basic Standards - Water + Fish,SSS 

0 0028 ugn Basic Standards -Water + FBh,SSS 
-~ - ~ - ~ -  ~ ~ 

Bem(g,h,i)perylene (PAH) 0 0028 

BHC Hexachlorocyclohexane 100 acute 

Bromodichloromethane (HM) 0 3  

~ ~ ~ 

ugn 

ugn 

ugn 

Basic Standards -Water + Flsh,SSS 

Basic Standards - Aquaac Life 

Basic Standards - Water + Fish,SSS 

Bromoform (HM) 

Butyl benzyl phthalate 

Carbofuran 

Carbon tetrachlonde 

4 ugn Basic Standards - Water + Fish,SSS 

3000 ugn Basic Standards - Water + Flsh 

36 ugn Basic Standards - Water Supply 

025 ugn BasicStandards-Water + Flsh 

Chlordane 

Chlorethyl ether @IS-2) 

Chloromethyl ether (BIS) 

~ 

0 00058 ugn Basic Standards -Water + Fish,SSS 

0 03 ugfl Basic Standards - Water + Fish,SSS 

0 0000037 ugn Site Specific Standard 

Chlorobenzene 

Chloroform (HM) 

Chloroisopropyl ether (BIS-2) 

I 0 083 acute 0 041 chromc I ugn I Basic Standards - Aquatic h f e  I 

100 ugn Basic Standards -Water + Fish 

6 ugh Basic Standards - Water + Flsh,SSS 

1400 ugfl Basic Standards - Water + Fish 

4chloro-3-methyl phenol 

Chlorophenol 2 

30 acute ugfl Basic Standards - Aquahc Life 

4380 acute, 2000 chromc ugn Basic Standards - Aquahc b f e ,  SSS 

Chrysene (PAH) 

DDD 

Basic Standards - Water + Fish,SSS 

Basic Standards - Water + Fish 

0 0028 ugn 

0 00083 ugn 



Parameter Standard I 
DDE 

DDT 

Demeton 

0 00059 ugn Basic Standards - Water + Fish 

0 00059 ugll Basic Standards - Water + Fish, SSS 

0 I chromc ugn Basic Standards - Aquaac Ltfe, SSS 

Dibenzo(a,h)anthracene (PAH) 

Dibromochloromethane (HM) 

Dichlorobenzene 1,2 

Dichlorobenzene 1,3 

0 0028 ugll Basic Standards - Water + Fish, SSS 

6 ugll Basic Standards - Water + Fish,SSS 

620 ugn Basic Standards - Water + Fish 

400 ugn Basic Standards - Water + Fish 

Dichlorobenzene 1,4 

Dichlorobenzidme 

Dichloroethane 1.2 

75 ugn Basic Standards - Water + Fish 

0 039 

0 4  ugn Basic Standards - Water + Fish 

ugll 1 Basic Standards - Water + Fish, SSS 

Dunethyl phthalate 1313000 I W l  I Basic Standards - Water + Flsh I 

~ _ _ _ _  ~ 

Dichloroethylene 1 , l  

Dichloroethylene 1,2 cis 

Dichloroethylene 1,2 trans 

Dichlorophenol2,4 

Dichlorophenoxyaceac acid 

Dichloropropane 1.2 

Dichloropropylene 1.3 

0 057 ugn Basic Standards - Water + Fish 

0 03 ugn Basic Standards - Water + Fish 

100 ugn Basic Standards - Water Supply 

21 ugfl Basic Standards - Water + Flsh 

70 ugn Basic Standards -Water Supply, SSS 

0 56 ugfl Basic Standards -Water + Flsh 

10 ugn Basic Standards - Water + Fish 

Dieldnn 

Diethyl phthalate 

Dunethylphenol 2.4 

0 00014 ugn Basic Standards - Water + Flsh, SSS 

23000 ugn Basic Standards - Water + Fish 

2120 acute ugfl Basic Standards - Aquaac Life 

Di-n-butyl phthalate 

Dimtrophenol2.4 

Dmtro-o-cresol4.6 

2700 ugn Basic Standards -Water + Fish 

14 ugn Basic Standards - Water + Fish 

13 ugh Basic Standards - Water + Flsh 

Dmtrotoluene 2,4 

Dmtrotoluene 2,6 

D i o m  

0 11 ugn Basic Standards - Water + Fish 

330 acute, 230 chromc ugll Basic Standards - Aquaac L f e  

1 3x10' ugn Basic Standards -Water + Flsh, SSS 

Diphenylhydrazine 1.2 

Endosulfan 

~ 

004 ugll Basic Standards - Water + Flsh 

0 11 acute, 0 056 chromc ugll Basic Standards - Aquaac L f e ,  SSS 
~ 

Endosulfan sulfate 

Endrm 

Endrm aldehyde 

Parameter 

~~ ~ ~~ ~~ ~ 

0 93 ugn Basic Standards -Water + Fish 

0 09 acute,O 0023 chromc 

0 2  ugn Basic Standards - Water + Flsh 

Standard Ututs Rahonale 

ugn Basic Standards - Aquam Life. SSS 



1 Ethylbenzene 3 1 0 0  ugll Basic Standards - Water + Fish 

i Ethylhexyl phthalate (BIS2) 1 8  ugn Basic Standards - Water + Fish 

Fluoranthene (PAH) 

Fluorene (PAH) 

Guhon 

Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutacbene 

42 

0 0028 

0 01 chromc 

Basic Standards - Water + Fish 

Basic Standards - Water + Fish, SSS 

Basic Standards - Aquatic Life. SSS 

Hexachlorocyclohexane, beta 

Hexachlorocyclohex,gamma 

Hexachlorocyclohexane, 
TechnrCal 

Hexachloroc y c l o p e n t n e  

~~ ~~ 

ugll rBasic Standards - Water + Fish, SSS -1 

0 014 ugll Basic Standards - Water + Fish. SSS 

0 019 ugn Basic Standards - Water + Fish. SSS 

0 012 ugll Basic Standards - Water + Fish, SSS 

7 acute, 5 chromc ug/l Basic Standards - Aquauc h f e  

Basic Standards - Water + Fish 

Basic Standards - Water + Fish, SSS 

Basic Standards - Water + Fish, SSS ugn 

Hexachloroethane 

Ideno(l.2.3-cd)pyrene (PAH) 

Hexachlorocyclohexane, alpha I 0 0039 

1 9  ugn Basic Standards - Water + Fsh. SSS 

0 0028 ugfi Basic Standards - Water + Fsh ,  SSS 
\ 

I ugll I Basic Standards - Aquatic Life, SSS I 

Malahon 

Methoxychlor 

0 1 chromc ugfl Basic Standards - Aquauc Lrfe, SSS 

0 03 chromc ugll Basic Standards - Aquauc Life, SSS 

Methyl chlonde (HM) 

Methylene chlonde (HM) 

Mlrex 

Naphthalene (PAH) 

Isophorone I ugn I Basic Standards - Water + Fish I 

5 7  ugn Basic Standards -Water + Fish, SSS 

4 7  ugn Basic Standards - Water + Fish. SSS 

0001 ChrOIUC ugn Basic Standards - Aquauc hfe .  SSS 

0 0028 ugn Basic Standards - Water + Flsh, SSS 

Nitrobenzene 

Nitros~butylamme N 

Nitros~ethylarmne N 

~~~ ~ 

Methyl brormde (HM) 

3 5  ugn Basic Standards - Water + Fish 

0 0064 ugn Basic Standards -Water + Fish, SSS 

0 0008 ugll Basic Standards -Water + Fish, SSS 

1 4 8  

Nitrosodmethylamme N 

Nitrosodiphenylamme N 

~~ ~ 

1 ugn I Basic Standards -Water + Fish, SSS I 

0 00069 ugll Basic Standards - Water + Fish. SSS 

4 ugn Basic Standards - Water + Fish. SSS 

Nitrosopyrrohdme N 

N-Ni trosodi-n-propy lamme 

0 016 ugn Basic Standards -Water + Fsh ,  SSS 

0 005 ugll Basic Standards - Water + Fish 

PCBs 

Parameter 

- - ~  - 

0000044 ugh Basic Standards -Water + Fish, SSS 

Standard Uruts Ranonale 



Pentachlorobenzene 

Pentachlorophenol 

6 ugn Basic Standards - Water Supply 

9 acute, 5 7 chromc ugn Basic Standards - Aquatic Life 

Phenanthrene (PAH) 

Phenol 

Pyrene (PAH) 

- ~~~ ~ ~ 

0 0028 ugll Basic Standards - Water + Fish, SSS 

10,220 acute, 2560 chromc ug/l Basic Standards - Aquatic Life 

0 0028 ug/l Basic Standards - Water + Fish, SSS 
~ ~ 

Simazine 

Tetrachlorobenzene 1,2,4-5 

Tetrachloroethane 1,1,2,2 

Tetrachloroethylene 

I Tnchlorophenol2.4.6 12 I ugA I Basic Standards - Water + Fish. SSS I 

~ ~~ 

4 0  ugll Site Specific Standard 

2 ug/l Basic Standards - Water Supply 

0 17 ugll Basic Standards -Water + Fish, SSS 

0 8  ugll Basic Standards - Water + Fish, SSS 

Toluene 

Toxaphene 

Tnchloroehtane 1.1.1 

I Vmylchlonde 12 I ugn I Basic Standards -Water + Fish I 

lo00 ug/l Basic Standards - Water + Fish 

0 o002 chromc ugn Basic Standards - Aquauc bfe.  SSS 

m ugn Basic Standards - Water + Fish 

Trichloroehtane 1,1,2 

Trichloroehtylene 

0 6  ugn Basic Standards - Water + Fish. SSS 

2 7  ugn Basic Standards - Water + Fish 

Trichlorophenoxypropnoruc acid 
~ ~ ~ 

50 ugfl Basic Standards - Water Supply 



Table 2-2: Non-rad Standards for Segment 5 (Area 2) 

Parameter 

INORGANICS 

Ammorua, umomzed 

Standard Unlts Rahonale 

none 

Boron 

Chlorine 

Cyamde 

Nitrite 

0 

0 75 mgfl Segment 5 specific - agriculture 

0 011 mgfl Segment 5 specific - aquauc life 

0 005 mgll Segment 5 specific - aquatic life 

maximum allowable I concentrauon (MAC) 
to be protective of 0 5 at 
temnal pond outfall 

Nitrate 

Sulfide 

MAC mgll to be protectwe of 10 0 at 
terrmnal pond outfall 

0 002 mgll Segment 5 specific 

I METALS* I I I I 
Arsemc. total recoverable 

Beryllium, Qssolved 

50 ugfl Segment 5 specific 

4 ugfl Segment 5 specific 
~~ ~ ~~ 

Cadrmum. Qssolved 

Chrome 1II.total recoverable 

Chrome IV, dissolved 

Copper, total recoverable 

14 4 acute, 1 5 chromc 

50 ugll Segment 5 specific 

16 acute, 1 1  chromc ugfl Segment 5 specific - TVS 

23 ugfl Segment 5 Temporary Mdficauon 

ugll Segment 5 specific - TVS 

Iron, total recoverable 

Iron, dissolved 

Lead, total recoveraable 

13200 ugfl Segment 5 Temporary Mdficaaon 

300 ugn Segment 5 specific 

28 ugll Segment 5 Temporary Modificauon 
~~~ ~ 

Manganese, total recoverable 

Manganese, dissolved 

Mercury, total 

Nickel, Qssolved 

~~ ~~ 

lo00 ugll Segment 5 specific 

560 ugfl Segment 5 Temporary Mdficauon 

0 01 ugll Segment 5 specific 

1191 acute, 123 chromc ugll Segment 5 specific - TVS 

Selemum, total recoverable 

Silver, dissolved 

10 ugll Segment 5 specific 

3 6 acute, 0 57 chromc ugfl Segment 5 specific - TVS 

Zmc, total recoverable 350 ugfl Segment 5 Temporary Modification 



Table 2-2 (cont'd): Non-rad Standards - Segment 5 (Area 2 ) 
ORGANICS I I 

Carbon tetrachloride 18 ug/l Site specific temporary modification 

Tetrachloroethane 1,1,2,2 

Trichloroethylene 

76 ug/l Site specific temporary modification 

66 ugll Site specific temporary modification 
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December 6,1995 

3.0 K-H, RMRS, DOE RFFO 
DRAFT GROUNDWATER PROPOSAL 

3 1 The following proposal was denved from discussions at the acbon standards 
worlung group meebngs and the single text prepared by CDPHE This strategy is 
intended to prevent contaminabon of surface water As volatde organics are the 
consbtuents m groundwater that can impact surface water, the acaon levels are 
lmited to these Acbon levels are proposed to protect surface water depending on 
the contaminant concentrattons and locaaon within a plume Groundwater 
standards will be the same as [MCLs] 

3 2 Acbon levels will be protectwe of surface water uses and quahty as well as 
ecological resources As stated in the Conceptual Vision, domesbc use of 
groundwater mll be prevented through msbtuttonal controls Smce no other 
human exposure to groundwater is foreseen, groundwater acbon levels are not 
based upon human health protecbon 

3 3 There wdl be a two phased approach to the appllcabon of standards and tnggenng 
of acbons dependent on contaminant concentrabons, and locabons within a 
plume In addibon, the current, agreed upon, groundwater monitomg network 
will be fully ualized to determme the configurabon of the contaminant plumes 
and changes in hydrologc condioons The two phases are as follows 

Phase 1 - Acbon levels of 100 X MCLs wll tngger remediabon or management 
acbons where appropnate 

Phase 2 - Exceedances at Performance Monitomg wells located downgradient of 
plumes will tngger a different sequence of achons mcludmg evaluabon and 
remediaaon where appropnate 

3 4 Phase 1 Concentrattons above 100 X MCLs 
Where these acbon levels are exceeded m wells, tins will define the high 
contammant concentrabon source areas for plumes Acbons tnggered when these 
levels are exceeded mll be to conduct an evaluabon to determme if remedial or 
management acbon is necessary to prevent groundwater from reaching surface 
water This evaluabon will determine if an acbon is necessary by ascertammg if 
- a pathway evaluabon indicates that surface water wll be Impacted, 
- an effecbve groundwater remediabon is possible, and 
- there is no decreasing trend m groundwater over two years after source removals 

have occurred 

A If this evaluahon indicates that an remedial acbon is required, then the type and 
locabon of an effecbve, cost-efficient and feasible groundwater remedial achons 
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B 

C 

D 

3 5  

3 6  

mll be dehneated and implemented in accordance with the Envlronmental Pnonty 
List Plumes whch do not exceed Phase 1 tngger levels may also be considered 
as candidates for remediabon if these pose a signficant nsk to surface water 

Effecbve, cost-efficient and feasible groundwater remedial acbons may be taken 
at locabons mthm the plume Factors contnbubng to talung acbon w i h  plumes 
includes techmcal unpracbcab&ty at the plume edge, topographc or ecological 
problems at the plume edge All parhes recognize that this situabon may result m 
a pornon of a plume not being remediated or managed This plume may result in 
surface water impacts for some bme 

When an upgradient actlon is taken whch results in abandomng a pomon of a 
plume, DOE RFFO may request relief from groundwater and surface water 
standards CDPHE and EPA wdl evaluate the request and may grant temporary 
rehef or alternate concentrabon lrmits Sod or subsurface soil removals will not 
be considered as the sole j u s ~ c a b o n  for alternate concentrabon limits 

Groundwater plumes that are stabonary and do not, therefore, present a nsk to 
surface water, regardless of ther contarmnant levels, will not require remediabon 
or management They wdl require contmued monitonng to demonstrate that these 
are remamng stabonary 

Phase 2 Performance Momtomg wells located downgradient of plumes wdl 
tngger a dlfferent set of acbons Where pracbcal, these wells are located between 
the downgradlent edge of each plume and the surface water towards whch the 
plume is most drectly migratmg These wells have been chosen by all parhes and 
are currently uncontaminated A list of these wells is attached and includes a few 
new wells If these new wells are shown to be contammated, new locatlons for 
uncontamrnated wells will be selected downgradient of the plume boundary 

If contammants consistently exceed standards at these wells, addibonal evduahon 
mll be performed to determme If a remedial acbon is appropnate or required If 
no mcrease m contamination is observed, and If the groundwater source is 
removed, these plumes will be left to naturally attenuate 

Groundwater Monitonng Network 
The groundwater monitonng network will conhnue to operate as recently 
modlfied, unless subsequent changes are agreed to by all parhes Changes in 
hydrologic condibons and exceedances of groundwater standards w11 be reported 
quarterly and summanzed annually to all p m e s  Dunng the quarterly 
evaluabons, if previously uncontaminated wells are shown to be contaminated, the 
sampling frequency will be increased to monthly Three consecubve monthly 
samples showing exceedances will tngger an evaluation to determine if a remedial 
or management acbon is necessary Analyte suites, frequency and specfic 
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momtomg locaoons wlll be evaluated annually to adjust to changlng hydrologic 
condioons including plume migrabon 

Groundwater remedies and some soil remedies ~111 contmue to be monitored 
using the emsting groundwater monitonng network Requirements for monitonng 
wll be decided on a case by case basis 


